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i ] gn Rxfm 2 <DU$L®*^ts8u%. mx. 

<D~jjfcyt<DAkifi t as n x 9 *4 *fewcssfe 
1 0jBjftfe*s« i o^a^wjdff* prti&a**^. « 

49, JB2©*^«i*»2©^*ttK:W*"ariB41R# 
£'>4< ifclo<D»2<0*fe#J&^LT4 0, #fe 

»i<o-*3fls*o7Jtft fc «a A ± 9 »4 s auks 

[flfcfcJg 3 ] # y vH6^# 5 - 8 0 0 n m<D¥^f* 
-f X^rW1"5 r fc SM#* 1 Xtt 2 (cielfeco 

BA. 

T?*SC^t^fci-5fl!*«l4V>L30V^rix^l 
[fl*S5] sKy^-tt^, ^!)5>^^ #y? 

u^v-r^y/K #y«*. #y«is-#5 9^^ 
#y:r;*7vk-#y pu*^ #y:n— ^/w#y 
^y^^^/K y^*7vK7^ h\ TA"*KM8 
y ; r * y A«Rtf /3u± t^A-tf y ^ 

#97^ JA'T? K ; 3->#y y>v*ui£ 

i- 5 M*S 1 4 v * L 4 o v l ^lc:|B^^S? a p p 0 
[ft #5 6 ] sK y T-*ftUB»* prtB-e* £ n £ Sr« 
St* 1 4V>L 5 ©l vfiuft* 1 

DDo 

[m*«7] #y^-*s, i^iru, 

L-T 2 %- 4 0 %, L < fi 5 %- 3 0 
%, $e>lc»*L<tt8%—2 0%-C&5wtSr»»i: 
1-*f»*S 1 4V> L 6 <ZH vf 1 «^|BigOKp p p 0 

*y^— , xtf^^Atfy^— , s^ttbos-g-te 

*>ba*lStt*rtSr»«i:i-ai»**l4^L7 0^ 
^ft**^—**^^- ; #y (1 2-fc Kn*$/*yr 



y ymm^m&Wyy hut, #yr*y/v§/o 

7 Mfc=»#y ; '>4< fc 
1 rxnif^itfr'ti J i/* HyfO^n y 9 t'J>t£< 
1 1 1 o<D7 !) y*Sr&#1- 

Hi o£># y -frfrifJ i/v ^fyi^^n y ^ £ 4>4 
< 1 1 oo^ y a— tW?u y 9 Srgrtr+a ^77 
Hk^^^xii/os'^^^- ; c 1 -c 4 7A' 
^7^!J7-^^^^!J7-h, XteC 8 -C 
30 7;^7^ y 9— hJU**** y 9— bo^/Ky 
•7— ;4>4< t fc 1 o© 9 -r-O^o y ^ t , 

*®^UTV^-cfcJ:v>3i^u>'14^-y^— og-g-lcfc 

9 ^ c&'>4 <tti oo/p y * **#-r s ?y y y 

ik-?vy?Xteyvy?zitfy-?— ; />4< loco 
yA*9^-®7n*^i, *SJS^Urv^TfcJ: 
v^^u^tt^-y^-(Dfi^le: < i;9^CS / >4< t> l 

^3#y«7- ; i^3i>'(oS^^<]:9^i:S / >4< <b fcl 
0^07^ ^r^4< 1 1> 1 o<OsK y x-T/W^p * 

*4< ktlo©7oy^t*ft< tilooif-A'* 

y v-^p 3, ^ Sr^*rt-s ^7 y hit?* y?xi*7 

Py^3^J-7--Cfc5: fc«:«F»i:i-sai*«l4v^ 

i»*3fii 1] s^#w s ^^y^*y^-^*s- 

[^^9 12] » 1 ©»*ftO»tt«36Stttt*»««r 
*tf r t ^r4^® fc -T 5 1 tc|S«^®}p p p 0 

[«i#fii 3] iStt^rWBjft 5 . *»e-cibw± 

Bl*3g2 4v^ui 2^>v>-ftt^l«iJ:E*fc©S! n r &o 

1 4 ] % 1 <©li««<o^fi 

ilcMtT2 0%-9 0% > JfSL<tl3 0%-8 0 
%, $fe(cff*L<fi4 0%'-7 0%t?S>Sr.tS:»a 

PPo 

\mim 15] ib 1 <oaric*^*a*»i2:fi : *RrfB4 

BE36»J*sa»tty/Hbffl, pW^7- ft 
1 4v^ L 1 4 c^v^ti^^ 1 ^^l5^oSip p p 0 

[m*^ 1 6 ] u*ui?-m&% 1 <Dm&vo<Dikmm 

iCttLTO. l%-5 0% ff$L<fil%-2 5%T* 
S>SrtSr«F»ti-afll*«l 5lcfS«^p p p 0 

7] 1/^0^*3 0 0-5 00 00 
0, if * L< tt 5 0 0-1 00000 OSft¥*Sl^ft 
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18] U^n 5*-#JjMMS S*bfc*fi*<&* 

[t»#js 2 o ] u^n v-mK m i 

iCMlTO. 5%-20% > #£L< J3:1%~1 0% 

R 

PPo 

0 . l%-5 0 %. L < 3 %~ 2 5 %0#J^T*# 
[ff*«2 3] U^ni;-S0dS7^9-Sr^tfwi:* 



[f**«2 4 ] 7— ft 5 0m m^i^SH^&W 

fiffc***, <D*#vX7 = T, T? 

r fcS:»tRt*rS»*3S2 3Xfi2 4{C|5^<dKp b po 

[n^2 6] 7 4 7~*k %i<Dm&yo<D&m\zM 

LTO. l%—3 5%, L< teO. 5%-25%, 

[»#K 2 7] 9 2 ©jBrt*o^a*ft^fF*-sriB4 
t «r«f*fc1-SI»*3S 1 fc^ 126 tf)^-f 1 *{ciB 



[ffi*3 2 8] Jg 2 ©|&fifc*0##*tt«tt*B^, ft 
2 7{£| 



[fg*3S 2 9] fg 2 <D»**©#ji»t*tt«*, Kk 
<D&m: 8^6D^22(J/cm 3 ) 1/2 , #£L< 
ttl 2^6D^1 9(J/cm 3 ) 1/2 , £ L 
<fil6^6D^19(j/cm 3 ) 1/2 > RX*7^8 
a^35(J/cm 3 ) 1/2 , ^L<li8^'6a^2 
0(J/cm 3 ) 1/2 , i«fil<li8. 5^6a^ 
12(j/cm 3 ) 1/2 , «r»je**S^Vfe^©*# 

X^2 8^|5^®!p o p 0 

if i/^jj 3— vTsT-yy— k #y^y-t?y 
/v-2-^y^rr7-h, t^tt, ^y^y-try^ 
-3-^y^777-h> ^y^yty;w2->ry^7 
77- K ^y^-;K ynbvy^y^- 

/K ^yirn— /K Xtfth, fe Six* 

»«ii-S»*:3S2 8 3U12 9^I5^coKp p p 0 

3 1] H 2 «»«*0*l»WtiKtt«^, 

\<>(D7 jvlruit&®*^^%7 ^vftZ^ts^t 

[ft** 3 2] 7Mni/!J =a— R<^>5S 
(I) : 
Utl] 



R, SI— O Si O 



r 



Si O —Si — 

I 

R 

I 

Rf 



-Si- 



-»m *- (I) 

Lb** : 

- Rfft 1-9(0^1®^ ff*Kttl-40R 

- R^B^Silt, C r C 20 7M/^ 
fc Kn^^S^fj;7xx;i/S?rgL, 

- mttO-150,ff*L<»20-1 0 0^&ltf 
ft. 

- nlil-3 00, »*L<ttl-l 0 0^fca«ix 
1 tcE«<a$gp p Po 

[fft^Jg 3 3 ] 7/^X2 sK y r ^o^: 
(I I) : 
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R 6 -(CF 2 -CFR 3 -CF 2 0)p-(CFR 4 -CF 2 -0)q-(CFR 5 -0) 
r-R 7 (I I) 



[±5£* : 

- R 3 4^LR e tt£ vx fc*£L-C, -F, -(CF 2 ) 
n-CF 3 Jfctf-0-(CF 2 )n-CF 3 ^feaRSnS 1 

- R 7 tt-FRtMC F 2 ) n-C F 3 3ft^bWl*lxa 

- nttO — 4©|fiHt?*>9x 

- 0 6 r 
tt0-1 5 0 0O<5I"C*)9, P. qWrllft^ 
lt¥^^t^ 500-100000, #* L< 5 

oo-ioo o o^*5H^4SJ:5^a«*ixS«»"e 

3 1 fc!B*<0«n B oo 
[19*53 4] 



#*L<teC 5 -C : 



[ W#S 3 5] HI 2 Ol^M^^SttttKtitf. '> 
ft< Hlo^v^y a— v*A*feftSS/!J s-^ttSr^ 

1 ^^I2l£c0^ 0 p ao 

[S*93 6] v'Dn-yi^ 2 St-CaifeS^ft: 
ttfttf. 5-1 0 00 0 0 cSt, KKfi5-10 
0 0 0 c S t <DlSM\ZhZ>7 x.—zl'i/}) ^ — yffox-hZ) 
z t fc i- 5 11*5 3 5 (Cia«(D® p p Do 

[fg*53 7] »©S;(A) : 

[ft 2] 





- R 9 WR 12 liB«4LT, C r C 30 7 

fitv+w+x©B v ltttO'CH:ft<, u + v+w+x<7) 
^ftiil~9 0 0<?Dj6ffl^feS]O7a:^/l^>JJ n — V 

[Mtqi 3 8] SB 2 ^»^CD^#|gtt^ffidS, {£ 



(A) 

*52 7*V^U3 7C0^TiX^l^i-IB*^Ka°Po 

[11*53 9] fttt«7x^>9 =i-Vtt#2 5t: 
■C5-4 9 9 cSt(0$£W$^fU i^tt^n^ 

/u->y >^^2 5t:-e5 0 0 — 1 oooocst^) 
«5ii^tta^i-Swi:*«N»i:i-5M**3 SfcfE* 
<D8fp R ao 

[11*54 0] «tt*7*^e/y 3-v^^52 5<C 
"C5-3 0 0 c S t (DffiH^ttKSvfiTU flM7xX 
/l/->y rz — >^^2 5t:r*6 OO — SOOOcSt 

r £ £#®£1-£iii*53 8X1* 3 9 

i^is®o©p p Po 

m*54 1 ] mb&y=~'^> } J &<z> 

5t(I I I) : 
[ft 3] 



-Si-0 

I 



• R 8 J*> C x -C 3 o T/W^r/^S, T y -/VSXteT 




H,C — Si-CH, 



I 



(III) 



^nfiO^l 0 0, jOF*L<ttl 0 0*»(^«SI1(OSIS 
• mteO — 1 0 OOffifflCDg^rCfc 1 ^ lllm+n^ 
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^mtz-r^ t^mmt-r ^>m^3 st^L 4 om^-r 

7*^/1/5/!) =3 — ^«t<ora^fi41t^, 7 0/3 0- 
3 0/7 0, Jf4Ufi6 0/4 0-4 0/6 0, £9 
#*L< (S5 5/4 5-4 5/5 5 <Z><6ffl i-fS - £ # 
-e#£r t4:«F»ti- -518*313 8ft^U4 lOlvfft 

2 ©fifig*Oifefi*^» LT 1 %- 1 0 0 %, L < 
«:5%-9 5%, ^l:jff*l<li2 0%-8 0%, <fc 
9»*L<tt4 0%— 8 0%T*fc£:i 1"5tl 
*fi2 7ftV^L4 20^-fti^l3K-E«^»Jp p oo 



[1**44 5] ««*#ttfe»^^ y*-7 4<y*3t 
[1**9(4 7 ] fl&*#ttfiffl#fc4>a : 

MK4] 



[H3C— Sr— (C^— O — R' ] 



[h^C— SI— (C^— 0 — R" ] 
[ H^C S' (CH^ O RT ] 



[_L3;*:0^x^l OfiUttl) ; 0^y ^ 1 
(ff*U<ttl) ;0^z^l (»*L<ttl) T\ x 



(IV) 

-hy + z*0;3^t^lO;R' HR©* : 
lit 5] 




[ft 6] 
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a-va^SfcS Jx* - t 8r«»i:1-5»*E 1 ftV>L 

4 6 ©vvfixa* 1 JSfclfB*<0»iSio 

[fft#«4 8 ] a«tfe#ttfe*J#*<0«i6 :A1/S 
i0 2 /Al/Si0 2 /Al ;Cr/MgF 2 /Al 
/MgF 2 /Al ;MoS 2 /Si0 2 /Al/SiO 
2 /Mo S 2 ;Fe 2 0 3 /Si 0 2 /A 1/Si0 2 
/Fe 2 0 3 ;Fe 2 0 3 /Si0 2 /Fe 2 0 3 /S 

i0 2 /Fe 2 0 3 ;MoS 2 /Si O a /IMbW* 
/Si0 2 /MoS 2 ;Fe 2 0 3 /Si 0 2 /$tffc^ 
i 0 2 /Fe 2 0 3 ^5>l«Sn5#iT8« 

[»** 4 9 ] 

» fc-r^iS *^ l ftt^L 4 8 coivf iifr l ^I^EttoS 
p 

DPo 

^XfiMMfc-ty XtfflMfcE», BftJk. 1Mb* 

a—trwy h\ DCW/K17, DC^y 

r t *ftWLk-r z>m #m 1 ft^ u 5 0 ©ivfixa* 

13S^I5^Sp R Po 

[tt*« 5 2] » 1 RXtm 2 o*€aM*s, IB l Xtt* 

2C0»fiK«©±fi*C»Lr. 0. 0 0 1%-6 0%, 

1 %~ 4 0 %-C* Sr«M» £ 1" * M*« 1 ft V * L 5 

1 ©vvfji* 1 35^l2«^iSp p Po 

[»*S 5 3] ff§ 1 Xt5/Xtt» 2 <D%&frW%Wfc 

<nrmx*hz>z. t zftmk-tzm&m 1 ft^t 5 2 
fn^ 1 S^isiK^®ip R Po 

54] » 1 &xr/jLtffi 2 <&»**©£a* 

WJcfFSpflBftjKfrdS. -X^«m^b^p D pffiX»^^ 

5 3 ©v^-ftt^ 1 mzmm<om&o 

m&m 55] mi st;/xiis 2 ©ajsttota^ 



K$>«, Xl?*Jxfe<DjB^*^?>a^Stt5f*attftJli 
5 - 1 1 ftv> L 5 4 

<bi vf 1 «iclS«oKp p p 0 

5 6] mi <DttdMfco^a*»^ffF*prfiBft 

jK#a s #^Sr£*-f*5 r £ Sr4*«t"T5»*« 1 ftv^L 

5 5 <dv>t i «trfe«o»p p p<, 

K»*fi5 7] <fA«si/p 2-y^A-e$)5:«f 
»i1-*»3#g5 6 KE«o»iB.o 

[»#S5 8 ] m 2 oiia^^ia^w^fF^^ft 

F*©flil6IWt*tK/Xttn 
3 n t Sr»*t 1 ft^ L 5 7 <dv vrttd* l S 

i»*s 59] mi Rv/x\*m 2 <Dmf&vo<o±m¥ 

oKkN«S blc**i-5 r £ *«H*fc1-SB!#« l ft 

V> L 5 8 <7H vf 1 3S^E«<^»S- 

6 0] ^1 /Xtefg 2 0>ffij£»#, »H± 

^rl" 5f»*3g i ft u 5 9 <o 1 3Slci2«tf) 

6 0(DV^n^l«^E4feOi2|p p p o 

[8»*«6 2] fS*Siftv^6 i<o^-fix^i 
iS«o^-^Ty^p p pTfo5^^^^t»i:i-3^itX 
oH^ffl **-9Ty p p po 

r^->^K*, Pit ^TJxWttSr^i-S^Tft©^ 
1 ftV^ L 6 2 ©V^i*iXd^ 1 JSl-!2i&<D${p P Po 

m> t + ^ i ftv^L6 4c^v ^ jxa» i ^(-is^o 

»P P Po 

[H*56 6] ^ft< Hlo^l(?)ffeii, tt 

y i <o^a^»n:ffF*-5rfBft«tfr^$«r l 

te**£«8fflU ov^-e^4< tt>lo<©S5 2 0»fe9J 
2 ofeS^tt^fF* »T«ft«fri-^ LTft 6^ 2 

zfimcx oiiftafeii^»fepriBftft*«#ttfe«i"c 
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[»*«6 7] '>ft< fcklO^g&lCD^fe&li:, % 

fc# y v-e^-^f i ©^#ttfcff#BTttfctt*tea 

/Xii^kSicSffl U ovv?'>ft< tt>lo©*2©* 
fe#J£B 2 (Ota^tt^fff* RTiBftjKfrli:^ LT ft 6 

«fc«ffl"*-«Cfc*»6ftO, -*©«ft*l#*«>A«* 

[»** 6 9] ft 2 a - h ^> - t 

ti-5»*3S6 6ftV>L6 8oi^1*ixd>i W^Eifc©* 

[»** 7 0] $2^-h * - > £<a £ i: £ if 
**6 6ftV>L6 9 £>lvf*l^l ^(-iB^60^*o 
[ft** 7 1] ft 2 OHMRftiOfea^tet-W* pMBft 

££<tf®£-r5fi*JS6 6ftv^L7 oo^WuSi: 

in** 7 2] 12 ojtma*o**3Btt*««36s, k 

7 1 KB«W>#ifc. 

[»** 7 3] fg 2 oa^ftO*»38tt»ttffi^, * 
(DttM : 8^6D^22(j/cm 3 ) 1/2 > #£L< 
ttl2^«D^19(J/cm 3 ) 1/2 , L 
<lil6^5D^19(J/cm 3 ) 1/2 , 7 ^ 6 
a^35(J/cm 3 ) 1/2 ,if*l<lt8^6a^2 
0(j/cm 3 ) 1/2 , «fc0»*L<H8. 5^6a^ 

i2(j/cm 3 ) 1/2 , twas**^^^** 

XI* 7 2(c|5«(D^ffi 0 
[»** 7 4 ] «fbMf*<-*«#, *©{fc£* : J 

R 6 -(CF 2 -CFR 3 -CF 2 0)p 
r-R 7 (I I) 



^ft<tt io©*ft**^-^{k^4fc^fefta^tft 

[M#S 7 5] ft 2 oa^«o#*B8ttJKtt«*. 

tf/xtt7^nrA^*^«^e>aw*ii6*ft< tt> 

Sr»«ti-a»*3S7 1X«7 2fcB*M>#ft, 
[Sf*57 6] 7;^nV!) =— ^{frMM*, 

(I) : 
[ft 8] 



R, Si— 0 Si O 



I 



I 



r 



■«3 

-Si O 



R 
I 

Rf 



T- 

-Si — R, 

J, 



(D 



<£> 2 ffiT/^^V'SSr* L, 

- RfHu l-9^|fB^ »*Klil-40K 

- R 1 f±nvM^$ts:U"C, c 1 -c ao r/u*/HE, 

- mttO-150, ff*Uli20-1 00^1tt 

- nttl-3 00, jf*L<Hl-l 0 0^I«H 

[»*S7 7] ^^n^y^-x/m* 5 , ftos; 

(I I) : 

-(CFR 4 -CF 2 -0) q-(CFR 5 -0) 



- R 3 ftv^uR e ris^(catiscL"C, ~f, -(cf 2 ) 

n-CF 3 M-0-(CF 2 )n-CF 3 3&»&ii«£ix£ 1 

- R 7 tt-Fft^(C F 2 ) n-C F 3 a>?>»«$*L3 

- nfi0 — 4Oj6H"C*)!3, 



- pliO-6 0 0<Dl&ffl, qfi0~8 6 0^ffil, r 
£0 — 1 5 0 O(0ffiffl-efct), p, qMrfift^O 
S*¥^T-ft^5 0 0-1 00 00 0, #£Ktt5 
0 0-1 0 0 0 oojSBB^ft^J: 5^SRSn*S»"e 

6 5 ] e>»« s ft 5 r t t s n*« 

7 5 fcE«<D#ife. 

[»*B 7 8 ] y/W^n 7/V# 
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t ^ f ;i4w7^d 7;^ yg, C 2 - 



c 3 o^^nTA'iy 



1 JStclSKo^So 

5-1 0 0 0 0 0 cSt,ff4l<tt5-10 
0 0 0 c S tOj6ii:fc67x^/V:/!j n — 

[»*3S8 1] &<D5£(A) : 

[ft 9] 



r 




- R e fttfR x 2 ttSV^aScLT, C 1 -C 30 T 

- r x oMRi 1 ttnv^caucLr, c 1 -c 30 

7^^;vSXii7 7M;Htfc 5 , 

- u, v, w&t/xliS^KJftSELT 0 — 9 0 0 CO® 

ffiXv+w+xCO^fflSO u + v+w+x60 



[f«*JS8 3] B»«7x^!l 2 5t 

-?5-4 9 9 c S t<0«H©*!i£&*U gM7x^ 
ri — y^^2 0 0 — 1 0 0 0 0 c S t CO 

im?m8 4] «6*7*=^5 a-y»*2 5t 
"05-3 0 0 c S tCOffifflcOftg^U 

— v»flS2 5t:-e6 0 0 — 5 OOOcSt CO® 

r t &mk t-tzmxm 2x1a s 3 

[flt&S8 5] fift*7x^>!) &CO 
5t(i I I) : 
[ftio] 



-a— o 

\ 




[±5S* : 

• R 8 fc£> C r C 30 T/l^/Vg, T V -/WSXttT 

• nteO-1 0 0. #£L<tel 0 0*^co®ffiCOS^ 

- mteO — 1 0 0CO®fflcoS^T*$>«9, {B Lm+ nCO-g* 
ffttl-10 0, »*L<ttl 0 0*SS<D«Slffl^fc5] 

7x^i/!) =1— ^jft^COK^BSitdS, 7 0/3 0- 
3 0/7 0, &$l<(160/40-4 0/6 0, J: 9 



-S CH, 



-Si-CHj (111) 
I 

#^L<i3?5 5/4 5-4 5/5 5 tf>«6H £ 1" 5 £ i: # 

2©ft**CD^fi*^»L*C 0 0%, #*L< 

(i5%-9 5%, £<bl-#*L< te2 0%-8 0%, <£ 
9#£L< i*4 0%— 8 0%tfc51 ££#$£1-£ft 

Mt#g8 8] **«#ttfeW*s^ y*-7-f 
KE*<o#&> 
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[iM9 0] ft$##M^^^ry RXf 



lit I 1] 




(CH^— O— R' 



i 



[h,c— si— (CHjV— o— r- ] 

} 



[H,C-ji 



(ciy,- 



<ff*L<ttl) ;0^z^l (»*L<«:1) -C, 




-c — o 



] 



+ y + z*0 
[{hi 2] 



3^t^l 0 ; R' ttft<OS; : 




Mfcl 3] 




7 1 U/W-4-(2-7 P n^^-l-^iX)-<>'7T-b, & 

[tt*99 2 ] ftft&#ttfiffl*Sfc0«Hft :A1/S 
i0 2 /Al/Si0 2 /Al ;Cr/MgF 2 /Al 



/MgF 2 /Al ;MoS 2 /Si0 2 /Al/SiO 
2 /MoS 2 ;Fe 2 0 3 /Si0 2 /Al/Si0 2 



F e 2 0 3 , 

/Fe 2 0 3 ;Fe 2 0 3 /Si0 2 /Fe 2 0 3 /S 
i O 2 /F e 2 0 3 ; Mo S 2 /S i 0 2 /^{b^^ * 
/S i0 2 /MoS 2 ;Fe 2 0 3 /Si 0 2 /$fc^ 
^#/S iO z /Fe 2 0 3 ^£31&£ft6£Ji^^ 
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[flt*«9 5 ] 81 ftt«S 2 ©#fi|B3ftS, m 1 Xtt* 
2<Z)|&j8*<D£lAfc#Lr, 0. 0 0 1%— 6 0%, 

#£L<[*0. 0 1%- 5 0%, se>(-#*u<tto. 
l%-40%r&£rfc£^fc^£ff#^66ft^L 
9 4 ©ivf ild* 1 *KE*©*ife. 
im#X9 6 ] 81 2 ott&ffl#4HRtt 

— V6, 0-#n^->\ X-y>-77$>, D 

C'fxp-ll, DC/^tl/yb2, DCt^ 

$ft5:ifc£#l8fc-r5it*S6 6fcV>L9 60V^tt 
[tt*S9 8] «|#Ilfc^L6 50V^-f*L*»l 

[19*59 9] tt&Klttl^L6 5<D^i*tlfrimz. 
E®^§Sn p o£4X« r. fc Sr»«fc -f 5 y T 3/ 

h„ 

i»*jfi ioo] mi Rxfm 2 (o«a^§r, m 

9 9 KB*©** bo 
[88*81 0 1] li/rX tt:/9S>\ ^y*> 

ixaaffl^«*rA«r5r i:«r1Wtt"r«l(l**9 9X 

ttio o«::e*w>*3> No 

I»*«l 0 2] lfflfa^7xyi^htfcSr fcSr» 
jSit"Sff*«l OOXttlO IKE*©*? ho 

[fS*S 10 3] 81 £^8 2 <Dfflj£tt*S0Jfl0&£ 
fifcfl*S*vCl^5 n fc &«p»£1-*»#«9 9 3fcV> L 
1 0 2COV^i ± n^l«{-E«CO^T5/ ho 

1 0 4] ttfi«*««$nfc*^7-f 



fc SrWtSfci-^ftfflp p offl*a^o 

[»*3Sl 0 5] l^n^-^^UV/^T^ 
ntf 3 fc Srflrftfc-fSW** 1 0 4 l^E® 

[W*«l 0 6] d>4< ttlooSl^ffiffli, 

-ffitt»E£;h,5* fcfc io<£>82 0*£#J£8 
2 h «r£** -#©#6#Jtf#<0AIWi fc 

r&9, tt***feft*l-e*>9, * 2 
s-e&srfc^afc-rs^-^T^y^^xjtfro 

[ff#«l 0 7] *«Bi^Xtt^oe»©»tB 
■C&5rfcSr»«fc-r-5«*«l 0 6CEtO$m 

[000 1] 

(goniochromatic) ■#fcd>ft< fc fc 1 0(0 

ftlUJI* iSlWA, fl*J;ctf/R, 

iciggE LT^sffi-r 5 r fc (ot^ 5 2 

*tfc'<*^— x 7 7^f-^3^ 7 , 
[0 0 0 2] 

[se*^«fcnw365»*L<t5fci-sa^] 

tt, S ^ - ^ T y T^^rfeo x.t»fil:t 5 ^ fc 

; ^fc tttM, w 

J: 9, »^*ftPSr#Sri:*-C#«^ 

*V^L^•C^5fcV^of^:^Sr^■■rSfc^fc^)5c - 

v^*s, d**9tt<^o»EV^fe»|Ld41-*Lftv\ * 
fc, Kac3t«fif»2:o^-ctt. rap 
fk-rs** tr® < ttftv^fe»*r#a - fc *-c# a*. 
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[0 0 0 3] Z<Dm#&ffi&£"£Z>tzM^ *W«Att 
(D%M(D*-?Tyy*yh%m%LX&<9, Zc\X& 

(transfer) (DRajl^a® LTV>5^ ^ Lfc c 

mz&lZ&^X, 
£LV^©T-fcofc 0 c\<D^M>^L^^k^0Z\k 

[0 0 0 4] &b\Z-Z.frb<D*-?T ^^p, EMC^i 

*->m£^~x\zL±mj$®*mmLxio<o . rtu* 

»9*c£&^-C*5 9 , «x.«3— fe— (Kose)tt, «rHJ¥0 
5-2 2 1 8 2 9^jo^T, ffi©*ffi^<0#»£6&Jl: 

RSr^-^K: Lfcy/uS:«6ffl-r S - t £iifgLT:fc 9 , 

[0 0 0 5] — • TV K • ^^^^/^(Proct 

er &; Gamble) ©B^MfB 9 7/1 7 0 5 7flCfi, - 



- *«J^afflS*l5«**^Urtt, 8. 5(cal/c 

ClogP#4>4< HI 3fc«U^»<0#& 
«»©#»*»££*« t>©fc LTWbftS h 5 

-fey ^-et^-f - hr/^y KMt/ty y» 

ft, 8. 5(cal/cm 3 ) 1/2 *i^t/^7yW 
/<? * — * Sr#i"5 (Vaughan C. D. r^tt©S«PS* 

/N*y>5r"^ «SttXtfft#tt(Solubility effect 
sin product, package, penetration and preservatio 
n)j , ^X^T-i? K h>f V— (Cosmetics a 

nd Toiletries), 103^, 47-69H^ 1988) : 
^-hT/^yKi: 6. 8 1 (cal/cm 3 ) 1/2 
ty^ffi: 7. 8 7 (cal/cm 3 ) 

[0 0 0 6] g^tC, ^=i/l/X(Nichols)<0*S*Sf« : Sg 
6 0 0 1 3 7 ^-^a-hXIihy^^ h 

[0 0 0 7] 

^1 1 ©ft atw^* < 1 1> 1 o<db 2 © 

*—9Tv 7Wp 

feM X^Mfr&feit £ flX (surf ace-stabi 1 ized) ftWt $ 
titztf y -r-tt^ i < fc t> 1 ooSS 1 ©*fe?PJ fc $r 

« 1 (nkm^mcftm^mtmm^fti'Xtezm 1 © 

*a^fe^> <tt>lO©^2©*fe^J^^2(D^S 
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fefe#J£1-5r£i;:J;9, iimXtfftifttticiflSBSa 5 
^Wtx Btt"Cft<, #iR0>*>5 2JB=i— 
K:*v^T»K:*BI4Bilttr*L'rj8 9, *fci?»otv^ 

i-a. mz*&m<om&\z± 9, «s«tt-c*<, #k® 

D^rL^fc 9-f*5r. fc ©fcv^fc Lfc{**ftSr*J« 

^d^oT, Stfl^M^ WMWcSJEJBT 

[0009] r^n^Kj fcv^5*Stt. 
KLfc, *>L<I2|I&5&^p p p, X^D^p p pI-> - 

m^x\m* K&mztiz 2 o(x«t j ttb«±) ©^a^ 

£&^p p pK£3££;h/Cl^ 0 

[0 0 10] ±ot, *5SW^*JH^-ott. #C7 7 



K&9, «><f©3ia*«fttgU^^S36$ttr*59, 

(fine brushes) x t^7V (coarse brushes) > ^ 

[0011] *^^^»p p p^*5tt8^ 1 ^ 
Xtt#<*>p<-*7 yTTRfl-efctK h h 

[0012] ±aifcH«ffl^-^ry7« 

< k t> l oco^ 1 fe#J£f£ 1 ^a^fcfFSpTiB 

^ 2 (0#fe*J ft* 2 ©fea^ttlcfF* pTffiftjKfrl^ 
ttt^^l2^M«)Ol2P-h^ Sl^F^ 

[00 13] ^2i3-h^-^7y7'l4, thOS 
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<ort», RTfftBt, {&J;LJf/ft> K^, I*. Xi* 

[0 0 14] *fc#»?l<0£Btt:, i*Lfc^-*ry 
n ^-#J ftjt V 9 r > ^ # y 6o 

z<D%W»ft. WM^TfcT-;*, Wili^ob, ^{H 

< %M<Di><D)XhiX «fcv\ 
[0 0 15] *fcS6U:*5SWtt, t h<D&jf£tf/X 

[0016] mi 

[ooi7] y^- 

OLtantm y * * t r±*4 



[0 0 18] #»WO»*«WC*5V^r, #y^-3fft^-<£> 

fcsr^-cfcSo #y^-5»ttote<&*U£Hu #y-v 

*I^#M<£>^J0#J £r fc (0) <0 y ^ C^iaS ( T 

[0019] ioT, **w^jsSiS,o^ i (Dm&m*. 
(dtk y -7-^b&^tk y -7— n=f-<o&t£ <thio<D% 

tB"C»tt**X»5 0 t/Sm »*L<fi5-8 0 0 
nm, iftL<(jL5 0-5 0 0nmO¥WX^t 

[0 020] *^^^m 1 "er**^** 
O^y^-ll, #*L<li*&2 0 0 0-1 0 0 0 0 0 0 
OWt, -100t-30 0t, »*L<li-50 

t^-ioot:, S5>i:ff*L<li"iot-5 0t©T 
^tL5*sjM»J, ^7Ky^-4r^»$^#5{fc;^^^ 

xh^\ xmmx&mzft&zmmmxn^mmte. 
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W£fcB#WfflB&W*2 7 8 2 9 1 7#^«(C15^^ 
[0 0 2 1] #*U<tt, fcM£tl%Xl)^-\*&ffi& 

[0 0 2 2] ARJBfiRjK 9 -e-fc LTJi, *»X«:iB^ 
^3 Ot^lKffl^TgSrfrt^:^ — 7i^*^"C, tr 

tt!6^»iLt«ffl4Ji, #*L<tt40t;«±, 4«rfc 
4 5t-15 0tW«i<OTg*tU SBSLT^Tfc 

= # y ^-£^if 5 r £ s 0 y -9 
tt^«sfpSr#i"S v^-^ta 9 #e>*LfcsK y 

9^— 9 -^—* *-et>r* 9/^9^-t** 
[0023] t^/^y^-n, *ft<tt>io©ai 

St, «x.tfT^9/v», ^^^9/Htx ^^8, ^ 
L<fi(^^)T^9/i-K^ffl$H5o »*/-r-<0*- 
tfT/V^r/K 1#twC l -C 20 , $f^L<^C 1 -C 8 T 

}v*)V<r>K*$)T$ 9 9-K r9— >k »l-C 6 -C 

/K »fcC 2 -C 6 t Kn*^7^wy*)7?!) 
?-h*bWR**t*. W5:tm^(^)7^ 
9/HfcT^^fctt^ ;*?7K :/fvK -f 

fvK 2-xf;^>;u&057?y^(^^)7^ U 

S/ai^Jttf2-fc Kn*S/^nlf/l/(^#)T^9 9 — 



y-Mcfj:, ^<y^x«:7a:^/wr^ y 9- ha*& 

[0 0 2 4] »4L<ttffl*tbS7 9-9^*/w*9^ 
£0T* 9 A«T^*^=«*9 -^— ^£*x£o 

9^^^*«ffl+srtt>-e#So *ifa-fc 

5 h\ *KN-7^Wi')7?y^7S h\ *HCC 
2 -C -l 2 T/^/t-OtCD, tSA-ffN-^f-^T^ 9 /I'T 
^ h\ N- t-^fvuT* 9^T^ KRt/N-t^W 
^ 9A-TS K ; N-i>(C x -C 4 JT/l^/M.* T t 9 

[0025] *fcif^/^9^-^ as9W»«xr±»» 

/:x^vK^)T^ 9 9— K i?*?'A'T 

r jj/^w^-^^o y K"C*>5o ££>t-^ 

»-e*>9, y^s^t^/v^y^-co^^^y- 
tcASS^#ic^<DftEo ; ey^-(^9 

[0 0 2 6] ftffl^ItgftflfeCD^/Wt/T-fcLTtt: 
^-N-(C 1 -C 6 )7/^t°n-/K If^/^^rf* 

fi^uv^y y 9- hxri^r 9^7 

[0027] *mw<D&m&<Dtf y ^-n, rs^-t § t> 
u^^, #y fru^v-r* 9/k 2K9K*^ ^ym^- 



-14- 



7vv-#y r> #y^*7vK tfy^r/i'TS 
-V=3#y^- ; tfVT? yA-TS K ; vy =3 — >-tK y 

wttf^j a-yr* s^xii# j ^ 

[0 0 2 8] «tt«fc43^5»**0*y^-tt, @ft 
ttr, a^olii:»U2%-4 0%, #*L< 

fi5%~30%, i9ff*L<tt8%-20%-C*5. 
SS*J^«***U ^y^-^Sl^2%*«ir1-6C 

[0029] oj&^®<oae«tt 
*»Wic*5v^r, rjtttttj £^5^mtt> SK25 

t), *fUE<7 6 0mmHg)-Ci6^ftS^*tt3ttt 
[0 0 3 0] r«^«fflj mu(2 5 

t:) x *miE(7 6 OmmHg)t«^ftt^ttS 

tt, ^M&tf;*:^J£-?0. 02mmHg(2. 66Pa) 
<t^tt<(tlO- 3 mmHg(0. 13Pa) 

jWBftKHi. £ffi.(2 5t)Rtf*:«J=E<7 6 0m 

mHg)T\ 0. 0 2-3 00mraHg(2. 66Pa- 
40000Pa), &tL<|j;0. 0 5-3 0 0mraH 
g(6. 65Pa-40000Pa) 

1 0 2to«H©3l*Aft*i-^"-X»±«ft^li*tt» 
[00 3 1] }^#BMa&«*-ra»ttliK*«XW:tt 



ff*l<ii2 0%-8 5%-e*5o tfWfctt, fi^*© 
[0 0 3 2] **WC«ffl«r«4»58tt»i: LTtt, ft 

ft, SHfj!7iry>\ Tjfy^irv, *^b^y^y^r 

V, «;LtfB#ffilB (Nippon Oil Fats)d*feJR3IS$iiT 
V*S/<— y— A (parleam) . -frricXttWftS*©^* 

h y ^y-^y K***#*^^5tt*4* 

(beauty-leaf oil). ^U-^iz-K 
=^jfi, T^y»(arara oil), t^yy 

rift, *=T*>f (marrow) ft, * n:71f-;*^y ft, -r* 
R ! d5 7 - 4 0 ^jK^I^Srtt^ t 

SR 1 cooR 2 ©^x^f;^i> iiUZ/vtyy 

**fiST-h. 7 f *y7-hXliywl/7-F, ^ 

^7y^f/K 7^y^»^V/K Ti^tT^R 
^y/n bf/V > 2 -oi^/u^^r ->/W^/W * ^ — b x 2 - 

^-h, 2-^^Kf^^y^^-h, 
A^iti/A'Xirisi—hs yy^s^y^rry/K 

y^ ; ^v^oiy hy h— /w^^^/Hg ; c 8 -c 

2 o»«iafc», «itft^y», y/-^, y/ 
^»xii>fy^77yy*; c 8 -c 2 6 smwkt 

3— /k y y u^;i/7;V3- /ix, >f y^f7y;W3 
-yvXfl^"^ ^ K"^ * / — ; ^ft < t h 7 o(?5^^ 

y^f^>n^y(PDMS)t, ^fi-C»tt"C* 
K««t-C7*^/Wbbrt^Tt>J:V^t>0, «xtf7 
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^.ii^-^^ y ^A4i(Dynamit Nobel) Hi J: 0 ^ 
^y^— ;KMiglyol) 8 1 0 X 8 12Stf8 18©«» 

ft (Stearineries Dubois) frt>Wt£frX^Z> fctf) ; 

[0 0 3 3] **JKltt, fflttfiW'*-* 
«X.tf»«tt^«ffl» (cosmetic 
oils)«r&#L»a. :hboillli, B#0tt*s*>!K 

<, >-y 3-^<D5ldg(cxn^^^vh^ffi-cr/v^ 

[0 0 3 4] #»Wt«fflHr«4*«ttiSi:t"Cf4, £ 

x h7^n^fVStfKf*^f^^^P^t^ 
ffl pTiB4ttO#Wtt» i LTtt, 8-16 <D#*jK** 

x 6 .-Y vt^^SW y^?7>f y t iri>a*i), -f 

tf rr^y/^(Isopars)j XJ* r^/uyfyl/j CQjgj 0 p a 



&»Ggm> $ 1 IT 2 0 %- 9 

0%, jf*l<tt3 0%^8 0%, £<bt-#*L<l*4 

o %- 7 o %-c*>s 0 % i ojBjS*o«#w«ttas#» 

So 

[0 0 3 5] tt«*r««Jc*3Jta*9^-^«:mi:, * 

'Jfl^fPmS^M^O 7 4 9 7 4 7*&«fcBB^£ftT^ 
K:fc^-CtS> Sblc^y— 5^*>VH» 

teWKaSft*. &titiBtm*s BMfr*/-* 

y^-^^r^^-efc*)^ #y -e— tt^-ojiJrii* 

P«^7y-7^*yvBB*69JW:*w^S»i- 

5t>©"c*ittttffte>-f, #^^7c^y^-^ric^ 
5~2 0%<7>w^-e#ftLrv^So ^e/^— 

[0036] gc^ffj 

^77 bft^y^-xof/xji^^^A^y^-^ 

rfc*t»t5 0 2-3 0 
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fig%, »*u<tt5-2oas%^3£aiis:ffiffl-rs 

[0 0 3 7] ^7 7hftWXi^^^#y^ 

W^itSo ^^Mfrtfy^-tLTH:* tfifls**'* 
Lfcv-y a-Z/tfy-v- ; ^3 

»)ao^rstt©^7 7 hat, )Kyr^y;vsow 
oT> 7^y/v/^y=>-^i^77hfk3^y-7- 
£:'>#< 1 1 1 o©7!l-7y*^#9^-©^ 

9 ; #!)x-f^ny^fi, *9(C 2 -C l8 T^* 

ynkVyt^So S^^a — >-tf>a#y A' 

Xtt(c 2 -c x 8 ) T?^*)^* f^-y<D^^yt- 
/K 09*-fi^?a— ^y^tfc(Dow Coming)^b 

[0 0 3 8] ltffl^r«4^? ^ Mb?'* ^Xfi^n y 
1 1 1 ooT'n y ^ S:§tt 5 = * !) v-t?fc5 0 ^ 



it rhy/o^^j i^os/^*!)'?-, 0j;ttf# 
y^fi/y/^y-fy/i/y(s i)xtfy^fi/y/ 
tk y 7 r ^^xv(sB), *-e<>BASFtb&>e> u-tfh 

-VV (Luvi tol) H S B j <D& foX'WM £ tlT V * 5 © , 
#y *^u^/a<Ky (xfl/y-^n t 4 l/»(SEP) 

^Jx.^v'ai/^^^/l/ttCShell Chemical)^ 
b r^Wf hV(Kraton)j 0>*W-CJR3BSilT X 

tt* y * s (xf uy-^f i^y) { s e b) 

50(SEBS), ^MhyG1651(SEBS), * 
WhyG 1 6 5 2(SEBS), ^MhyG1657 
X(SEBSh hXGl 7 0 1 X(SEPh * f 

h>G 1 7 0 2X(SEP)> ^Wh>G 1 7 2 6X 
(SEBh ^W^yD-llOl(SBS), 
>D-1 1 0 2(SBS)3m^ W h 1 0 7 (S 

I S)Srffiffli"Sri:dS-C#5o #y^-tt, Httttfc 
*»{bXtt**«ft^ Va * y 1 6 Jit ^ 

5o y/Wk Lfc^^ fvKPermethyl) 9 9 A- 7 5 0 , 
9 9 A- 7 5 3-5 9W99A-7 53-58(hy:/n 
y^tS»*asKy^— <0ffl^»). ^VU3tt(Penrec 
o)CO-</Wf-yA(Versagel) 5 9 6 0(>y/n y ^ + M 

»«S!*y ; yw^y /Ht(Ubrizol)©0 S l 

29880, OS129881 &tfO S 8 4 3 8 3 

[0 0 3 9] <ht> lo©7^ y/V/Ky^-O^n 

*y*. Xtf-XttSS^^^^^ttS*'^ ^ 

t> i oco^i^ u >^ y ^-^m^ L/c^m^ £ 

< £ lo^py^^f ttv^^77 Hk^oy 

^^ny^3*!)v-ium #yo«**yA' 
^vi") /^y^y/f uy^^n y ^ x» b y y 
oy^^yv- xtt3Ky-fy^f^77 hut 

*y (^^^y;^^)tMtt5^77 = # 
fc t> 1 o<Dai^ U^tt^ y -r-^fi^ Lfc^± D ^>^> 

^xi^7^^*y^iim *y***>^ 
u^/* y y t^yxf ^/tk y 

y ^ ^ xtt h y y ^ =a * y «: 

[oo4o] ?^A*y^-#*«*Jt urffiffl^n 
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[0 04 1] Sfefc, «tt*J«Bt#3P*4<it>lo© 
'J?t£< th 1 5/P*f y 

6. ^7 7 hft^n y ^ Xtt^n y ^ a * !) 
-(b)C r C 4 b^^ftfcT^/WD 

^^^y^bw^y?-^, »tfc 8 -c 30 r 
t $ y h<a=*#y^~-> 

-(c) tr-AOttiT* y /v* y ^— y ^— r/KX 

[0 0 4 2] 

xi^r>f yttt-vhy $x.i-z$i&t>m 

fc*tLT0. l%-50%, #*L<fil%— 2 5%-e 
[0 0 4 3] «tttty/Wtffl 



# -c # s ttttfe 4VWfc#J #J *. tf *tt b r v * r t <fc 

rv^t>J:v>t^-AKi/y^ ; 

3 R5c«iB<03:5 * h^-tetf y dvitf / 
**y-^H ; «x.tf^>^iytt(Shin-Etsu)^bKSG 
6. KSG16MKSG18, =*—^>?ti:(\)o 
w Corning);^ hU7^;^ (Tref i Is) E - 5 0 5CX^h 
U7^/PE-5 0 6C, Py^'h-J^Px b V— tfc(Gra 
nt Industries) d>b ^7 (Grans il) SR-CYC, 

SR DMF10. SR-DC556, SRSCYC^ 
/K SR DMFIO^WSR DC5 5 6^K ^ 
^^y/b.^ci/^ hy (General Electric) 

Fl 204MJK1 1 3<D%ffiX+mm£tlX^Z>h 

tt(Aqualon)^e>IR3t*tl"CV^»fi ; xf^o- 

t?U^i^^^^^^/^tt(Dow Chemical) 
/V(Ethocel)0^*r*^^tlTV^5Ka R p ; ^A^S. 4# 
t^^y 0fj^^> 1 0 0 0 0 0^>^^ 

[0044] ^fc, l/to^fi3 0 0-5 0 00 0 
0, L< 500-100000 

JR^<Dft*H«ffFWS^BB*l 0 3 4 7 7 6^\Cffl^£tl 

r^-5£5^> «»Jtifc«fi«©ti/7^y3*yv 

— . ^Ix.}fv ? ^^>''7^'^ ; e i >^tt(Dupon de Nemours) 
frh&P^i? (Engage) 8 4 0 0 -ejR38$ixrv>S 

4$n^c ri^x^iwtle^^^v ? -^J(^)B^ 

^l^MftwiliMtto. 5%-2 0%, » 
[0045] 

-f^/^n^, ^>t!)7P^ y ^ y — d ^(our 
icurry wax), ^-^n^, a/U*8«tn h 
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2 sKx-mwwD?})-*}) vm&xtmK 

fflpTffifc^y 3-yo9tUtt, #y ^/l^n^Mr 

#7^ y^TV^tt (Academic Press) J&>6>ffiJi££ft"0^ 
£ x zn/U . • :/y ^*(L.M. Prince) <D n 

X7)3l^<!:|l^(Microemulsions Theory and 
Practice)] (1977)<021-32H<E*&{£ <fc 9 5 n 

4 5t«>HLKfc#Ta. ft 1 (0«ft, Rt5« 

^i5C Si^^lil-»^o. i%-5 0 

%, #4 L < ft 3 %- 2 5 %OfiJ^-C#Si-ao 
[0 0 4 6] 7 47 — 

z?>- Sfltcri$ h\c74 7—h^i£inZ>o t7<<7 

7-frt>m$i£tiz>. es^fexttfifeos^s:** 

i-^o r<0«t LTtt, 

#;<i-y>\ tfyr^K^y-, HMt^> 

(SftS5«)'*5>^- [Thn (Atochem) *t<7);*VU# 

y-/i^ (orgasoi) , #y-0-T5=>v<s 

i/y^!J-7-(0/^^[r7ny(IgW], y^xj 

?n*7*Ts 09x^31^ ^/<yt;v(lgiSg)[; - 
^>fy^ hy— *fc (Nobel Industrie) ]^<£>#y tf- 

y^-tt^ »k:t*p/|'»=»#!W^ «x.tf*y h 

7^ (Polytrap (»«««)) (^9 ^--^tt) X 

tf^y 3-y»ffi<ow * n t*-X «2o h 

(Tospearls) (Sftjffiff)] % ttH«K*^S/ 
y^r^yUv-^^, «H^*S/$rAfttf£M 

y&fA^n^rnT [v/U^^ft (Maprecos) tf)->y 
#£*-X(Silica Beads) (SfiffiS)] , #7*Xf*fe7 
^^OW^n*^; 8 — 2 2<0«iRK : r\ 
L<ttl 2-1 8©K*JR^*^*-r5*«*^^» 

*y >mm&&xf$i)x?*my>y*i/v^ Rxtzti 



*ffi*aa$*irv^"Ctv»fc<rt>j:<, woHttttKi-t* 

5rtt>T*#§ 0 ffSUfi, 7O-H5 0//m*l 

tr o . 1 %- 35%, # * l < \t 0 . 

5%-2 5%, S6i:»4L<ttl%-l 5%-efcSo 
[0 0 4 7] ^2<0«^l 

ff* pTtE4«ff t JS 2 o*feSlfc£W1-5ft 2 

*l6W<o»4L^Sa6ffifll^*3V^, ^2coffl 

02mmHg(2. 66Pa)m J:9»*UW:10 
" 3 mmHg(0. 13Pa)*$tC\ 0T?tt*l^K5ME 

£rW-fSo *2oia^©*flBBttttttftwt. £»-e« 

T*^7^n«T^oTJ:V\ 
[0 048]ff*L<fc «f bk**-* fl>#tBG>* 2 

<num><oimmiWim fr<D&m s < s 2 

2(j/cm 3 ) 1/2 , Jf*Kfil2^«D^19 
(J/cm 3 ) 1/2 , WS6Kff*t<f3:18S5D 
^19(J/cm 3 ) 1/2 , W7^5a^35(J/ 
cm 3 ) 1 ""' 2 . ^Kii8^6a^20(j/c 
m 3 ) 1/2 > J:9ff*L<«:8. 5^6a^l2(J/ 
cm 3 ) 1/2 . fc»J6**5^^"fevo»j*ffllR»c:f!E 

5 0 ^>±><D3^mm^m^^-f^my<7^-^ 

(DfemRtfMmfel*. • ^ • ^>ir^(C.M. Hans 
en)<B r3fc5c©»*P^9^— *J * J. Paint Techno 
1., 39, 105(1967)] ©XHtfcB«$Jx-CV^5 0 - 6D 

yK^»*S:«Ht#tt, W6a=(6H 2 +6P 

« $ ttfe^S-? t ^C^^ffii 1 <b ^ W <0 *~ y * (Keesom) 
«£#fl*Mttfc»tt«. />'7^^6DW6 att 
(j/cm 3 ) 1/2 ^^5 0 

[0049] ^^«^r*jiftaft^«©»*«fc'C 
Ri] 



Somixture ■=• £ xi Sot; ^nnixturo E xi 8pi Shtalrtur© = Z xi fihi 
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y y^K^y^rry/v 

#y ir !)/W2-^ V^777- h 

[0 0 5 0] IS 2 (0jBfig*O#flBW4«tt«J6 s 7/^n 
<D5«I) : 

liki 5] 



7~h 



6 D 


6 


a 


1 6. 


6 1 


7. 


1 9 


1 6. 


3 6 


7. 


7 0 


1 6. 


3 6 


8. 


7 4 


1 6. 


7 9 


9. 


0 7 


1 6. 


7 9 


9. 


0 9 


1 6. 


9 6 


1 0. 


4 0 


1 7. 


0 3 


1 3. 


2 5 


1 6. 


6 5 


2 2. 


8 3 


1 5. 


9 5 


2 5. 


0 2 


1 7. 


8 1 


3 1. 


7 3 



p 

-Si-0 



R, Si-0 Si O 



p 

Si- 



<j*3 

-Si- 



R 
I 

Rf 



p 



-»m «- (|) 

R 



- Rfft, l-9^ii^ #*L<ttl~4©« 
TALI'S tr&U 

- mttO-150, ff*t<li20-1 0 0^bltf 
*U 

- nttl-300, 8*L<ftl-l 0 Qfrbmiitl 

4#tC, ^yxyffc^P) TX2 2-8 19J , TX2 2-8 
2 Oj , Tx 2 2-8 2 1 J XtJ« rX2 2-8 2 2 J Xte 

fFL-iooj ^wcKKsnr^st)©**^* 

[005 1] » 2 WEtt07/VtPft^^-3$: 



(CF 2 -CFR 3 -CF 2 0) p-(CFR 4 -CF 2 -0) q-(CFR 5 -0) 
r-R 7 (I I) 



- R 3 ft^LR 6 ttZV>fc:»ftL-t\ -F„ -(CF 2 ) 
n-CF a &^0-(CF 2 ) n-CF 3 1 

- R 7 f±-F2UMC F 2 ) n-C F 3 d^&SK^Hd 
l tftf)g£r^ U 

- ntt0-4O«5ffl-C«>t). 

- pISO — 6 0 0<£>®ffl> q|j:0-8 6 0^« r 
ft 0-1 5 0 0 <£>®|!-e& <9 , p. q2fctfrfWb&*0> 
lt?WM5 0 0-l 0 00 00, jf*U<f±5 

oo-ioo o 04>fSHKtt& J: 5 l£3iJR£ft£ffl8rC 

1 96 904-^$Bfcia*&£*l-Cl^o 

[0 0 5 2] yfi>**ft&mb Lr**WT«[ffl «TiB4 

TfrlKn^ LTJix ^^r^^-XttOlontefluos)^??© 
7^A^y V(Fomblinh £fc*V * >-X^gt(Daikin Ind 
ustries^^OxA:* A(Demnum) S/n^ h 5 



Ttt, C 2 -C so , «FidC 5 -C 30 ^7/^r2T/W 
y^ x ^7;^n7^vy^yXU ? 7 f D^^;V7^t 

[0 0 5 3] »2<oa^^iW»tt«««36 J '>y 

-So ^w-effifflw^i^y 25 
t;, ^ftffi-cjHJt^ttfctt*^. 5-iooooocs 

t, »tL<fi5-1 0 000 cS t^«5IW5t© 

-e*So v»tt % «*.tf7*^/uh5^^3- 

ls % 7 zc~;Ui? 7x^h!)yf/^>n^r 

litis] 
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- R x o&^Ri xttsv^astL-c, c 1 -c 30 

- u, v, w&tf xteZV^SlfrLTO — 9 0 O^ffi 
ffltf)g$:-C&9> {§.Lv+w+x<Z>^fmOT*te&<, 
u+v+w+x^ftlj:l-9 0 0(Offiii:fc^ #1- 
u+v+w+xtel— 8 0 OOjBffl^fe5]^ftS-t"5 
fc<Dt?fcoT«tl\ R 9 tt, R'^C r C 5 
7;^*C*5R'-C 6 H 5 lOC X -C 2 Q TA'*A' 

R' - C 6 H s C j - C 2 0 7/U^SXfi7 7^^ 
/Ht^^ Ri2»C 1 -C 20 7;^!tJ)5. 

zn^/K hU/K -<y^«7x^^Hr^^ R 
[0 0 5 4] *|8WO»*LV^16ffi«lil*5V^-C. ^2 



U n-Vfljft, 2 StTC, 0Hx.fi 5 — 4 9 9 0 3 1, # 
*L<tt5-3 00 cSt, Jt0#*L<W:5--l 0 0 
c S t<a(6HOttft£;frU Mtt&yx-fri'V 
jftft, 2 5tT\ Hitf5 00-1 0000 cSt,jf 
JL<li6 00-5 0 0 0 cSt, <t!9$f^b<H60 
0-300 0 cSt (0teH<0ft£**Tl~£o ±3* Lfcfg; 

[0055] jftKH Ztib<omti&RXm*tiBt7 

*^9 3-yiW4, a;(A)*»jas-frst>o-c*> 

ft, u + v+w+x^tt#l-150, SiKfii 
-10 0, £6K#£L<tel-5 0Tfc£5£(A)£S6 

12, u + v+w+x^W-#l 5 1-900, #£L< 
fil 6 0-8 0 0, S5)l:»*Uttl 6 0-5 0 0-C 

*>*a:(A)S:fl6fei-t>o-c*>So (S3te*7^^ 

>>y n-^»fi, ftcoSd ID: 
IflSl 7] 



1- 



a— o 



-Si O 



• R 8 tt, C r C 30 T/l^/Wg, T y — A'XXfiT 

• nte0-l 0 0, ff*L<f*l o o*«e>$Kffl0>«$: 

tffii-i o o, »4i<fiio o^fficomNzhzi 

R' - C 6 H 5 SO C ! - C 2 0 7/^^S> 



a- 

? *■ 

HaQ — Si — CHj (IN) 
I 

~C$><5<> 

[0056] ^w^ffifflnrffi^tettS^oi^^y = 

6(22. 5 c S t)X»SF5 5 8(1 0-2 0 c S 
t ) x =f— Ki/x ^ v h&(Goldschmidt)tf^cO?ft7tf 
/WAbil) A V 8 8 5 3 (4-6 c S t), u — 5:/ 
tt(Rhone-Poulenc)^i^CO?fl^Wfc*^->'(Silbione) 7 0 
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6 3 3 V3 0 (2 8 c S t), P C Rf±/^b<D?S 1 5 M4 
0(50-1 0 0 cS t)Xtel 5M50(20-2 5 c 
S th ^Mt (Bayer) ^^fflSF 1 5 5 0 (2 5 
cSt)XttPK2 0(2 0 cSt), 17 y*— tt(Wacke 
ri^jft^^/KBelsil) PDM200(200cSt), 
^yx7tt«KF/5 3(1 7 5 cSt), KF5 4 
(4 0 0 c S t)MKF 5 6(1 4 c S t)W^rt 

>ffl^LTfl, PCR|t^b^il5M3 0(5 0 0 c 
St), XltVyX— ft^bO^/VPDMl 0 0 0 

(i o o o c s osr^tfartas-cts. fiart©«tt 
[0057] iM^x^yy ^yl^M^x 

=.yV5/p 3-Vffl£orfl<afi*Jfcii, 0iJi(l7O/3O 
-3 0/7 0, »*L<r±6 0/4 0-4 0/6 0, <t 

9 £r£L< It 55/45-45/5 5<D$mt-f%^t 

£ c » * L < te, 25 2 COm^fe^^lS^tt^^ffi 

tt*a-c«*tovy 3-^ftSr^tp 0 $2om« 

«B8tt«tt«tt, ^2«^iliHSLTl%- 

10 0%, j(f*L<ij:5%-9 5%, £bl-£f£L<te 
2 0%-8 0%, «t!3^t<ft4 0%-8 0%t^ 
S e ^2com^O^S^^fF^^^jS^^ *Jl 



[0058] #£#J 

(Dmnm }—#Ty <d% i <x \*m 2 ) (om 

J$Wi, ^y*-7-{y? (ffifstt : mesomorphic) ^ 

fe«Xtt*fl#fe*a (Leant*-*-*) &tf#Ji^OT£ 
-?-X\*tf}) Zo LC#£#J(LC#J)tCte, 

[0 0 5 9] ^tlb^LCffeffJH WlCftOA (I 
V) : 

litis] 




(CH^— O— R' 



(CH^— O — R" 



-O — R~ 



i, 



LbS* : 0 ^ x £ 1 (»*L<ttl) ;0^y^l 
(ff*L<ttl) ;0^z^l «f*L<ttl) T\ 



+y+z^0 
[fcl9] 



(IV) 




•c — o 




[fc2 0] 
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y-l-^^^V^T-hXtF^H^ff^S 3 6 2 3 
1 5#(*lt«2)Xtf*H»»l : *5 8 5 1 6 0 

mzzo&wo ^(D^ftmisX, ««;frfift# 

[0 0 6 0] LC*feSIO«i: LT, SLM4 1 

1 0 1 (#/») , S LM4 110 2 RXIS 
LM4 110 3 <h LT^fc<D!7y 

^y-^5 16S (W/80 &mfZZttfX'ZZ>o £ 

S^fF^3 4 3 8 7 9 6-?-, ftM#ff ffi«4*H)»2 2 7 
4 2 3-?-, 7^H#fFB5 1 3 5 8 1 2-g\ gfoftHMfttiK 
£r§8fg 1 7 0 4 3 9-?-, Bcffl«PffFfflJl^lB»3 4 10 0 
2^, *B4ttffS&4 9 3 0 8 6 6-?-, *BttFfF£5 6 4 



1719f, 



14 7 2 3 7 1^ 



^fFmS^^B3 9 5 4 1 0-?-, lMH4MtttlMkHg7 
5 3 5 4 5-?-, ftM4ffiHIM*Hft7 6 8 3 4 3f,t 

W«rfFfflK^B»5 7 I 8 3 6t, RM4HtttiM&IME 
70 8 1 54^ »*H»fFtHB^IBfB5 7 9 0 9 1^ 
*B#fFS&5 4 1 1 5 8 6-?-, *I^f5 3 6 4 4 6 
7-?-, I^H$9 7/3 9 0 6 6^ 8tH«rffFttiK& 
§§fg4 2 2 5 0 3 l-?\ iriPil9 5/1 7 4 7 9f 
(B AS Fit) , XWBlS«fFBJK^HI» 1 9 6 14 6 

[0 0 6 1] *»w-ett«»ri6ft#Ji*3Sfrwt, 

toiil: Al/S i0 2 /Al/Si0 2 /Al ;C 
r/MgF 2 /Al/MgF 2 /Al ;MoS 2 /Si 
0 2 /A 1 /S i 0 2 /Mo S 2 ;Fe 2 0 3 /SiO 
2 /Al/Si0 2 /Fe 2 0 3 ;Fe 2 0 3 /SiO 

; Mo S 2 /S 



2 o 3 

,/Fe 2 0 3 /S i0 2 /Fe 



2 o 3 



i 0 2 /lMfcW;*7 (mica-oxide) /S i 0 2 /Mo S 
2 ;Fe 2 0 3 /Si O a /IMb^*/S i0 2 /F 
e 2 0 3 -T?S>5 0 «*©a-b©J»*Kft#Ur*ft6 
feWdS#fe*l5 0 Fe 2 0 3 /Si0 2 /Al 

/S i 0 2 /Fe 2 O a «BBK*3V^Ttt, 3 2 0-35 
OnmCOS i0 2 f^LTSiM^^f*^fe; 3 
8 0 — 4 0 Onirics i O 2 liC*f LT##>b£: ; 4 1 
0 — 4 2 0 nm<DS i O 2 JffcttLTJK^bia ; 4 3 0 
-4 4 0 nmtf>S i O 2 Jf £#LT«a>&^£fiJHa s 
£ik~tZ> 0 £fc, 6/1 9 3 4 7-?-^#tC 

So 

[0 0 6 2] #38W<C>S6 2 (Xtt* 1 ) ^MiH 

[00 6 3] rgpftj £ ^ 5 JBWi, JM*ffilB*fc** 

7^, JUMP* A, ^hnyf^A, 

[0 0 6 4] Sfc»fiHB*ttXtt**tt-C*>or Jig 
8ttft»tt. M^-^Vy K (Sudan red), DC Re 
d 17, DC Green 6, 0-#n^->\ ^sffi, ^-^y/ 
7?>-(Sudan brown), DC Yellow 11, DC Violet 2, DC 
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Orange 5, ]) Wxn-JtfTt h-T*>5 0 * 
r s 0. 01%-20%, »*L<ttO. 1%-10% 

t?*5. **«afe»r±, asm*, TMgtt* 

^afcaKJ^y/K «itf(^B»ffF*9 6 1 5 4 1 5 2 
- 2 0 %<0«£\ »* L < i*$J 1 %~ 1 5 

mixtK/x^2(om^ c f i ^#&*r^o mi&xf/ 

2O»J**<^)±fi*l!:*fLT0. 0 0 1%- 6 0%, » 
*L<«:0. 0 1%-5 0%, $6^»*L<fiO. 1 

[0 0 6 5] St^— * h 

fcfflri, 5MI^^^»(aggregating)XttWfc(floccu 
lating)&B5ifc^S©fcWffl^&3o »»©ft36fk©fc 

(DO. 3-5mg/m 2 , £F£L<&0. 5-4mg/ 

o^ffiSSrS^l^-rSo #0<12-fcKn* 

7i?/W(Arlacel) PlOOi LTfl£5c£*lT 1^5 
(12-t Kn^^r7!)yS)^r/vS, #!;U:£ 
T^v'Ta(Avecia)^^y/^^ k -^(Solsperse) 2 1 
0 0 0<&£WT?SR*$*tT^3»7 5 0 g/mo 1 
^ft^W-T^^y (1 2-fc Ko^fTJyR)^ 

ymuls)PGPHfcUrBg*$nTV>-5^!;^!;-feyyW 
2-vW fc Kp*^777-KCTFA*)9©, 

(l 2-t kp ^i/^f 7 !) yR) t ox^f ;HSo 



[0066] *mm<Dm&mz&m^m%m<Dftmmt 

1 7 0 0 0, tfVi?*f*A'i/xi*V>/tt*s7*\;i' 
wm&yts «itfDC2-5 1 8 5MDC2-3 2 2 

Sr*rfarttf"C#a. *J(12-tKn*S/^7!) 

(1 2-fc Kd^t7 5 >-^)^*7VU 

[0067] aaait#ij:-«»ic 5 * n is* 

>fX« 1 0 Mm)Ott^jB»Lfct^-e*So 8*B# 
ffcffr* O&^C0f^#^f22 0%-4 0%. »* L< 

*bv\ l 2 ^lKO«ti«^- 

/XttH 2 <a*»ft*tf>l*K:*t Ito. 5 %- 6 0 
%, Kl<}12%~4 0%, J:9#*L< f£2%~3 
0%T*fc^o 
[0 0 6 8] ffiJMfti 
*%W<D*-t T y7«fiO* 1 Rt5» 2 (35fi^»tt, 

(C, A, E x F, BXilPP)^ ^J3IW^> i? 

&m%mmmmm. nam. av«7a»«r*r/«r 

i x IS^f 1 XttI 2 ofi^ii^Mf ic» l t o %- 

2 0%, t-Ct>0. 0 0 1%-15%^gg"eftffi^H 

[0069] #»H©§tfifc*5*t5*a^*w:, icm-T 
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ifitSOOOO-lO'cSt, $<bl-#£L< tel 
O0OOO-lO 6 cS t^ttS*#-f S^J — 

ioo7 o] *$>w<Dm&<D&m&m±, z&xokm 
&mxft&#m&m (r * y ;^;hw) , s£{fcKih#j> 
ji«tt#y (mrftfy tf-A-t* n y kv/^-t 

lessen*, ^tt^fijsffi^xi^-^ Hft©p*nx»7 

[0 0 7 1] ^P^(7)Mp P D^#«^lf^ «0faiffl^*5 



0>*£££tf1-5. Wc* 2ffi^~M-^T*:7 p §Sp p p 

[0072] i^c^^p, «x.a2Ea^< 

v^6 0 jf*L<tt. »i a— hi L-caffiStiSJajS* 

jsx-c, &mRxf/x&mRxf/x}m&&*~?7 v 

y^p«EX^— * MW>qff, ®B 
&<D*-9 7y?WBx. Xte&!%<o%&%W:&(OfcWiX 
■c*>So #*l<«\ ^2<Dm^^i P l^f^<l:urv^ 

[0 0 7 3] *£ffi<Z)|U&tttt« *t>S5V*ASr*i-« 
yo%m%l (Ktt^n^f^^^ h (digit)) ^AtL 
ttftW#fffffl«^ai»0 6 6 7 1 4 6*^e«*JxTl> 

[0 0 7 4] 

^^Jcftx.feW^, *#MWHH«AIMI 7 4 9 7 4 
^-U^-^n tf U>-)(D^n y^^n -/^n^y 

± 9 y k^* ^*t?«B*eft 4*bfc* y (r ^ y ^ 

0nm»ttt:0. 0 5%)T\ Tgii20 ( Cr^o 
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[0 0 7 5] ££012 : JBPHt'*-* h 
7s Y 1 : 

#9 (1 2-fc Ka^r7!Jyi)^f77-F 
(y;u7/<— 7 21000) 

* h 2 

#y (1 2-fc KD^r7!)yi)^fT7-h 
(y/u*^— 7 2 1 0 0 0) 

* h 3 

#y (1 2-fc Kn^f7!)V8)^f77-h 
(y/W^°— 2 1 0 0 0) 

# y -f y •f'r > y - a) 

2%<D^—7h2RXf2. 14% fc. 
o^-* hoa^WSr^Wi-SKfttt^-^ bSrfiJtb [0 0 7 6] 

B 1 <0»J*ft 
Affi 

l y 

-^^a^e^^-^s 4 0 0 t LXVRmZtlX 
\ t ^Z>x.3-\sZ//*9 s rl'atf9^—(7 6/24) 

-mmm2<Dmm£'<-x v 

Dffi 



3 0% 

2% 

6 8% 

5 0% 

2% 

4 8% 

7 0% 

1% 
2 9% 



7 1% 



3. 5 0% 



4 . 1 4 % 



1 0% 



7-f*y (Raynerie) S fcffiffl U US 1 ftlRL XV 

^h§m-#»w- 1 1 o^y/w^K^^/** 

**S?*vfXUfcfk ^g£#J3 Otl:gU 7-r-^y 

-PEG-4 5 r^^JJ =3— /p=i#JJ 
-*:rT y * 3f=;Ka 

— B AS Ftfc^^v / ^^^-^ , ^ 7 T>'^^X-l' ^(Sicopearl Fanta 
stico)0 r <t L-CJE**iX'CV^S*Ji ; F*«» 



1 . 3 6 % 

[0 0 7 7] 



7 4% 
1 0% 
8% 

8% 



3ME 

rt#trHKK:MrU n iJr*Jfe^K:W»i-«*-C 1 0 0 
5K 



A/if»9**<, ^MfcLft^ofcp £*i&<&WteH* 
[0 0 7 8] 
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Affl 

6 9. 16% 

-%H&m 2 <7)gi$H£-<-;* h 14.14% 
Cffi 

-^!)xfl/yp>)(Mw* = 5 0 0) 1 2% 

— ^ol- «73i*- X'-r^ / n^- ih(New Phase Technologies) 
y^^/Wvl^rri— yl^(Performacol) 5 5 0 t LXfRft&tlX 
VN^g^lJKT/U^-^ 1- 5 0% 

*MwMi¥Wi^^t 0 

^jig i o oK-emmimi-zt. 

^itftiU 7^f*P^t-S:ftfflt> 100 i^^tvfco 
-10 5tT?-W:«tLfc. **i^fXLfcft, » [0 0 7 9] 

£2 

-^jr.3-=y^ttHDC5 5 6 t LXjRX£tlX^&y =. 

^h^f^^V(20 c S tfctSU^ttflD 4 2% 

-7y*HW i b^^PDMl 0 0 0 t LTl£^£*Vtl^ 

S7x^MJ^f3-y(l 0 00 cS tte*LVMft*) 4 2% 

-sK Uni5 : -U>n^(Mw=5 0 0) 8% 

i«t5^ rx ^J ©#tt*:Lfc;*^-f **** GUfciO^y^SWMSfrfc. rtbbo«fttt« 
fc» 2 <0fij£4b<0$ 2 3 - h £ £ cD?f§ 1 ^ - h <D±\Z h l&5£ £ tltc Q 



(51) Int. CI. 7 

A 6 1 K 7/00 



7/021 
7/027 
7/031 
7/032 

C 0 8 J 3/02 

C 0 9 K 3/00 
// CO 8 L 101:00 



•sue* 



CER 
CEZ 
10 3 



F I 

A6 1 K 



CO 8 J 



7/00 



7/021 
7/027 
7/031 
7/032 
3/02 



C 0 9 K 3/00 
CO 8 L 101:00 



K 
N 
Q 
R 
V 



CERB 
CEZ 
1 0 3 L 



(72)^^# /<*#A' 7frJ— F* — A«Mf) 4C083 AA121 AB131 AB151 AB171 

77^1 94240 U n— X, AB211 AB221 AB222 AB231 

\) a 7 ^/Isi?*. — /V 18 AB241 AB242 AB281 AB321 

AB331 AB431 AB441 AB442 
AC012 AC072 AC121 AC241 
AC341 AC351 AC352 AC421 
AC661 AC812 AD02 AD021 
AD022 AD042 AD09 AD092 
AD13 AD131 AD15 AD151 
AD152 AD16 AD161 AD172 
AD241 BB14 BB24 BB25 
BB60 CC11 CC12 CC13 CC14 
CC28 DD17 DD23 DD27 DD30 
DD39 DD41 DD44 EE07 
4F070 AA29 AA47 AA52 AA53 AA54 
AA59 AA71 CB01 CB04 CB12 
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